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CHAPTER I 



INTRODUCTION 



As v/e head towards the twenty-first century, as we 
send sophisticated vehicles through space that return f-or 
a "jet" landing, as advancements are made in-^medicine . 
" heredity, and technology,- we are required to looH at and 
examine the school science curriculum. 

Science developments in this half of the century 
alone, boggle the mind I We are in an "information 
explosion" (Chambers, 1971, p. 100)! Our young children 
will face even greater achi'evements in their lifetime. A 
scientific education may prove to be necessary. 

McFarland (Chambers, 1971), science educator at" the 
St^ Uni-versity of New York at Fredonia, believes "Science 
should be taught as one of the humanities be_cause it is 
a tool that man uses to understand himself and his world" 
(p. 73). • . . ■ , 

It seems obvious and essential that there should be 
an increased emphasis on the school science^ curriculum. 

Traditionally, acience programs are centered around 
a textbook The textbook chosen for a grade level is. 
usually meciat to be used by all students at that grade 
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level. Often supplementary materials, like workbocJks , 
experiment guides, and laB'kits',^ are included it the text- 
book package. * , ."i 

Chambers (1971) suggests- that sucii a package, is not 

* ■ *' 

enougTi. Texts were never meant to reach and. 'teach alL the* 
students at a grade level, but rather , "texts were meant to 
fit the average student at that' grade: " 

Tirade books ,can enhance a science ,proj ect , (better meet 
the needs of a variety- of reading levels, provide a more 
inviting format and a selection of writing styles. 
Chamiaers (1971) states that trade books can da^l -with a 
topic in science more deeply than can .a textbook. Texts 
are often limited to a few paragraphs about a topic, where- 
^as, a trade- book can delve more extensively.. For example, 
there are trade books devoted, solely tc organisms and' their 
environments.. Several used- in' this study were:- See 

f ' ' ■ - 

s 

Through t he Forest (Selsam, 1956), Who Lives in This Log ? 

(Ross, 1971)^, In the Wilds of North America (Halmi-^ |971) , 

.Camels (Clouds ley-Thompson, 1980), Endangered Animals 

(Morris, 1977), and A Chick Hatches (Cole and Wexler, 1976) 

i It is natural for children to be curious and to ask 

questions about the- world around them. The arousal of 

curiosity and the search for answers are characteristics 

of scientists also. Huck and Kunh (1968) state: 

• Inquiry training, processes of discovery, 
and science skills aire currently stressed 



% in *the science ciirficura. " " Concepts are 
held too diff icult^'for children are in- 

* ' eluded in primary gtades. (p. 5?2) 

Huck et al. (1963) continue: 

As the._aul:Lhar,_pxBB.eiits...the facts, , the 
young child should sense che" curiosity 
and^ excitement about discovery that is 
the integral aspect of science, ''(p. 582-3) 

In ^addition, 'Chambers (1977) adds: 
*- * • \ 

The science curriculum • ^. • Is natural for 

• ^ this \£nd. of activity. Children are • 
fascinated with the Vo rid and all that 
it contains. . They are enchanted with 

. ^ animal life and all the secrets that^ 
" nature holds for those who' will seek. 
They ponder the physical sciences 'and 
ar,e amazed at the energy the natural ' 
world holds in reserve. (p. 97-8) 

Literature can broaden appeal and bring deeper under- 
standing of concepts , often allowing^a child to experience 
his world, frequently answering puzzling questions , and 
even sparking interest for further research and experi- . 
mentation. "Children's , science trade books have abandoned 
the pseudo- scientific stories and watered down terminology 
of a decade or so age and have adopted, instead a kind of 
seriousness that children and adults alike can appreciate" 
(Arbuthnot, 1964, p. 579). 

' Trade books can provide diversity and interest. Chil- 
dren need^ more opportunity to satisfy their curiosities, 
\ ^ _ 

to observe and to explore their world. Trade books can 
add_^ew dimensions, to the ^at'isf actioit of theae 
curiosities. * ^ 

Children learn many concepts for life's realities from 
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play. Erickson's definition of play is "the infaiitila 
form of human ability to deal with experiences by creating 

i. * 

model situations and to master reality by experiment and 
planning- (Wundeiler, 1967, p. 26). We want children to. 
/ read, and, therefore, sometimes their books should sub- 
serve play. Reading a trade took can'be a recreational ^ 
activity, and, is therefore, similar to play. ^ 
' - . ' ^ ^ Hypotheses 

Tw^, hypotheses were proposed'. ^ ' - 

' ^ 1. Presentation of instructional content is enhaneeti'^ 
by a literature-based approach as opposed to a textbook- * 
based approach, as shown by an ^ achievement measure. 

2. Presentation of instructional content is enhanced 
by a literature-based approach as opposed to a textbo^bk- 
baged approach, as shox-m by an attitude measure. 
Importance of the Study' 
Teachers attempt to reach all of their- students . How- 
ever, a single- ^e-xtbook strategy often cannot reach all 
the needs of each student.^ Therefore, supplementation is 
frequently necessary. Tc meet the needs of most students, 

L 

a good selection and range of levels can be, found in trade 
books. In this study involving animal' and plant organisms, 
the following books were used, and are examples of the , * 
selection: and range available: ffliat's Inside of Plants ?' 
(Zim, 1952) grade 3, Plants with_ Seed^ (^I'Jo-bcr. 196 3~). grade 3 
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Look at Flowers (Kir'patri61< , 1978) grade 2, Wonders of 
the Cactus World (Lavine, 1974) gra'de 7, Play '.with Plants 
XSelsam,' 1949) grade 4, S ee Through the Jungle (Selsam, 
1957) grade 5, Camels -X Ships of thte Desert (Wdters-, 1974) 
grade 4. Readability Revels were calj-culated using the Fry 
(1977)^ Readability. Graph. / ^ " 

Texts are bound to a certain number' of pages on a ^ 
certain topic. Often children' want and nee^d. further 
information. Trade^^oks devoted to a single topic can " 
adequately fulfill 'such needs at the child's reading level. 

Kuslan and Stone (1972) suggest': ^ 

Reading is a vital part of elenjjbntary 
; science instruction. Faading ftas always 
been important in traditional science * 
teaching, however, childrer' read because 
the;y need to read - they seek information! 
But in additiori, if the claissrootn has 
an adequate supply- of science trade books . 
for children to pick up and browse through, 
if the teacher frequently picks up and 
reads these books because they aire 
.particularly' striking, if she frequently 
.^^^uggests to her children Certain books 
she 'thinks they V7ill find interesting, 
and if she is a model for them to fol4ew, 
the chance.s are great that the children- 
mil read for enjojnuent as well as for ' 
information. (p. 316) 

Using trade books in the elementary science "curriculum 

alone or in partner with the text^ will, enliven interest in 

the topic', will develop a positive attitude toward ^ence, 

will, broaden the depths of viex^Tpoints and concepts under>- 

$tood, and will stimulate independent study. 
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Trade books will provide an "educational rifeteria 
where* 'the student can taste and sample many- scientific 
fares and likely develop a taste for a certain field that 
can develop into^ a valuable, long range interest*' (Chambers, 
1971, p. 89). ' " 

Chambers also suggest 3 that it is our duty to recognize 
children's literature as having a dynamic and meaningful 
impact on curricula, especially science !\ "Ignoring trade 
book^^.as a resource in content. area study is to ignore the 



principles of modern learning theory" (p. 85). • 

It is, therefore, ^^he purpose of thi^ study co show 
ediicators the value, cognitively and affectively, in the 
Mse of- tr^de books in the content areas . - 

ipWfinition of. Terms 
Tirade books are drfined as/ librat^y books, not^^a text- 
b-O-olc or— reader which are included or part of a graded 
or developmental series. For tTiirs study; they will also be 
referred to as children's literature. 

- Textbooks are those books .^;hich ^re part- o& the school 
curriculum that are designed to teach all the children in 
a class or group, with skills and concepts presented in 
a single book. 

Limitations of the Study^ - 
The limitations of this stuciy were: 

1. . ^his study vjjas conducted -with a small group sample. 
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Therefore, the results may not be generalizable to the 
whole population. 

2. This study was conducted within one school dis~ 
trict. Therefore, the results may not be generalizdble 
' to the whole population. 

/3. This study *was limited to one aspect of the 

— - - ^ 'r _- _ 

elementary school science cunriculum and therefore, y^y not 
be geueralizable to the entire science curriculum. 

4. The selection of trade books v/as limited to the 
availability, quality and quantity of books on this topic. 

5. This may not be an equivalent^control group. 
Randomisation was not possible. The selected classes had 
a predet<ermined membership. 

6. Because of the design of this study, the experi- 
mental group may have read more than the control group. 
'More books on each topic' were available to the experimental 
group. The control group was required to read about 

each topic frora the selection in the text. 

Overview of the Study 
Chapter II covers the review of the literature as it 
applies to the use of children's literature in the content 
\area. Also included are the opinions of well-kno\^m 
specialists in the fields of literatur^^nd science. 

Chapter III discusses the procedure for this study. 
Included are descriptions of the study's design and the 
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^ ♦ 

subjects of the study, discussion of the measures of 
achievement and attitude, and the actual procedures for* 
the use of the text in the control group and the trade • 
books in the experimental group. 

Chapter IV discloses and discusses the findings of ^ 
this study. The resulting data is presented and analyzed. 
Significant differences are explained. Comparison is made 
with the vicT^oints of specialists in the fields of 
science and literature. 

Chapter V presents the summary and conclusions. 

<■ 

Suggestions for further research are also^given. 



CHAPTER II 



REVIEW OF LITERATURE 

The use of children's literature in the content area 
-is encouraged in many books authored by specialists such 
as Arbuthnot (1064), Chambers (1971), Huck (1968) and 
Sutherland (1977), One can find evaluations of trade books 

for use in — &he— s^4en^— Gufri c ulum i nr-s u c h per - io dlca-Ls—a's 

the March issue of Science and Children , the December 
issue of Scientific American, the November issue of 
Natural Higtrory and monthly articles* in Horn Book Magazine , 
Articles about the use of trade books in science can be 
found in periodicals, such as The Reading Teacher (Troy, 
A. Literature for content area learning. The Reading 
Teacher, 1977, 30, 470.'), and Science and ^Ciiildren (Main^ 
E. Interrelating science with other subjects. Science and 
Children , 1981, 18, 26.). 

As educators we are encouraged to use the trade books 
in cont ent area s tudifes . Ho\ge3^eji^there— i^— 14^^^ 
to verify the effectiveness of such a' program. 

Trade Books In Science: Research Studies 

Barrilleaux (1967) investigated the use of library 
sources versus a textbook in junior high science. His 
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longitudinal study compared the effects of the use, of 
library, materials .in relation to library utilization of . 
eighth-grade students until the end of ninth grade. Two 
groups of eighth graders were matched in mental ability 
and preference for science^ The control group followed 
the course outline in their science textbook. They were 
encouraged to use the library for further readings and 
reference materials. The experimental group followed the 
same planned sequence of topics as the textbook group, but 
rather than use fhe science text, ^ they used reference ma- 
terjlais _ancL trade, books inJ:Jia_sch"ooI library, TEe 
experimenter was the teacher of both groups ^nd'' reported 

his teaching reflected the_ same level of enthusiasm and 

interest for both methods, ^ 

Assessments in science achievement and attitude were 
obtained at the end of eighth .grade .and "dt the end of-, 
ninth grade. Using the Iowa Tests of Educational Devej^ ' 
opment (ITED) as a means of determining science achieve- 
ment, statistically significant differences resulted, with 
the library materials group superior to the textbook group. 
S<;ienee-^Ctrrtrade7~ar measured by the Test on Understanding 
Science,, ^as significantly higher for the library materials 
group. ^ ' 

Barrilleaux' s study gives evidence that "it is pos- 
sible to modify the program of junior high school science 
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instruction to a more flexible one where students as in- 
dividuals may select from a range of printed materials and 
'perform as well or better in attaining desired outcomes of 
science instruction" (p. 35). While Barrilleaux is not 
suggesting the abandonment of textbooks, he does stress 
the need for more effective use of printed materials, tradi 
books included. "Children's feelings and attitudes about 
concepts they learn are more positive when literature is 
used...'" (Fisher, 1980, p. 173). ' 

\ 

Fisher (1980) patterned an experiment ^fter 
Sa^r-i^Ueaux, — She intogratod the use of cciGncc t - 
into a life-science \init on^ cells, anatomy and physiology — 
in the seventh grade. The Experimental group 1^ had free 
use of the trade books; Experimental group 2 was required 
to read selected trade books; the Control .group was not" 
prevented from, nor encouraged to redd trade books,. At' 
the end of nine weeks both cognitive and affective assess- 
ments were made. The results showed that the students en- 
joyed reading parts of the trade books rathen than an en-_ 

-tir-e— textrboofe-: SlTe'~also reported that the use of the trade 
books' stimulated conversations about the topics studied. 

•In general, the high ability students favored the required 
readings in the trade books, enjoyed the challenge and 
extra up-to-date information. The low ability students . 
enjoyed the unrestricted readings in trade books because 
they felt free to read without, pressure. Fisher reported 

♦ 

18 ■ 
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that when the trade books were used science was more a 

part of real life and not just academia* 

In a study by Cohen (1968) the use of trade books in 

content areas increased vocabulary, word knowledge,' reading 

comprehension, and vocabulary quality with second graders " 

in New York City. Cohen's conclusions strongly urge 

teachers to have- children read ffom trade books. 

, Interrelating science and literature can^ provide many 

^positive benefits for children. In her master's thesis, 

Main (1981) concluded that when "subjects are interrelated, 

children increase their insight, understanding and 

^ motivation. student's at titudes__tiow.ar.ds learning are more 

positive and their achievement is higher" (p. 26). > / 

These studies indicate, then, that the use of trade 

books ^ith students makes the concepts the^l^i^^?i%arning 

more meaningful, helps increase understanding, and*' gives 

♦ 

« the students a varietj^ of sources from whicH they can 
obtain information. ^ - 

tages for using trade books in the content arer of science. 
These^ advantages will be explored next. They include: the 
^relationship of science and literature, readabil.ity and 
meeting the needs of all learners, covering the up-to-the- 
minute, "information explosions", enrichment, in-depth look 
at a topic, and • the ^expansion of the individual's interest 
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and creativity, the relationship to everyday -life, 
emotional involvement, awareness of future scientific 
endeavors and exposing^ the realities of science! 

The Relationship of Science and Literature 

In his Dook, Children '^s Literature; Strategies of 
Teaching , Whitehead (i96a) says, I'Literature can be 
correlated easily and in diverse ways with almost all 
oareas of- the curriculumT iJnits can be developed aromd 
most types bf books fpund in the»library" (p-. 78), .This 
can be applied to science as shown by Barrilleaux' s 
study, 

Children Have an enthusiasm for trade books, Tliis 
feeliiirg-^is^r^rely^fo^ towards a textbook, "Teaching 
t'hrough a greater emphaTis^on^Xi^tferature seems a partfaT 
answer^e— the-problems of materials, methods^anA interest 



in reading" (Troy, 1977, p, 470), ■ 

Gross and Mayo (1969i_^riu.cipat-ed-in-;a 7l96'8 "pFo 
gram to develop more effective curriculum and' preparation 
for elementary science teachers. Three qualities l:hey 
felt a teacher brings to the classroom are: substance' 
(the traditional subject matter of science), structure 
(organization of the curricultm) , and style (what he/she 
does wicb the curriculum). 

Gross and Mayo then suggest four criteria for class- 
room teaching: 1) students must be involved, 2) they must 
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experience success \^3) irracerials must be written within 
the range of the students' comprehension levels, 4) the 
concepts being investigated must be just as applicable to 
the present and the future as to the past. 

In order to meet the qualities and criteria suggested 
"teachers must view science as an integral part of the 
entire social and cultural milieu. They should be able to 
interrelate several disciplines into a broader picture*' 
(p. 24). 

The Gross, and Mayo study shoxvs the concept of inte- 

-gife tion is li i ipo i LauL, — Using tra:de books to interrelate 

science and literature is an example of integration, "The 

relationship betv/een science and children's literature 

is a complementary one" (Brice and Fox, 1977, p, 18). 

Readability and Meeting the Needs ^ " 
of All Learners - — : - 

In a study by Mallinson, Sturm and Patton (1950) Kerr 

deals with a common misconception: 

There is still a feeling on the part 
of many^ teachers that the only subject 
that needs carefully graded materials- 
is reading, , .Since science. . , presents 
many concepts which are remote in 
space and time, it is important that 
reading. difficulties do not further 
complicate the problem, (p. 460)' 

^llinson et al. (1950) did a study of science text- 
books in^rades four, five, and six from five different 
publishers. T|iey used the Flesch fo^ula to deterydne thV 




15 

readability level of eac^ of the fifteen texts. 

The average_ readability level of the five texts written 

■\ . ■ ' " - ■ . 

for use in the fourth grad^(o was above the level which could 

be expected from. the averag^ fourth grader. The texts ■ 

therefore, were tpo difficult for the intended audience. 

This exemplifies the problem that can be encountered ' 
when using a single text in a content area. Teachers are 
/aced with finding supplemental materials that are within 
the range* of reading, levetf^^f their students. 

The text that is used by the ''subjects of this study; 

^ ^ ^ ^ \ — — 1 — : — 

is Eleuicti-LaxV Science (Abruscato. Fossaceca. Has sard, and " 
Peck, 1980). A readability'of this text was done using the 
Fry Graph for Estimating Readability (Fry, 1977) ; with 
consideration taken for Fry's recent revision (1979) of 
his formula as it pertains to content -area texts.' The 
results indicated the text to be on a fourth-fifth grade 
level. . ■ • ■ . " 

This would indicate that teachers using this text with 
an average fourth grade class may find that their student? 
have difficulty comprehending the text. They, 'therefore, 
may need to supplement. , . ' - 

. I Carin and Sund (1970) in their book. Teaching Science 
Through Discovery , admit that "one. of the most glaring 
limitations of science .textbooks in ,the elementary school 
is the problem^f readability" (p. 159).- McWilliams and 



Rakfes (1980) agree that "a frequentXy-ci-ted-^e^s^^^ 
-student^acHiivement in science is the inability of students 
to read their textbooks" (p. 521). Readability of text- 
Books provides teachers, with a problem. The "solutions may 
be the use of trade books. 

Educators must also provide for the various cognitive 

learning styles of their . students . This can be done 

/ - ■ ■■ ' ' 

through the use of trade books (Reach, 1974)". Trade books ' 

can be the answer for remedial students, for trade books 
aie available with high interest and low readability. Be- 
cause generally trade l?ooks are smaller than a thick text- 
book> t-hey appeal to the' reading underachievers (Lembesis, 
1965). Ti.ade books can be found to meet the reader's 
independent and instructional ' levels • 

Trade books .can also b^ read to children. This'^rac- 
tice of sharing sections from science trade books is 
particularly valuable for children who are not good 
readers (Kuslan and Stone, 1972). • 

Reading is an important part of the science curriculum. 
It is therefore, our duty to provide books that our stv^ 
dents will .be able to read arid from which they can obtain 
meaningful information • 

Covering the Up - to - the -Minute 
'^Information Explosion'* , 

Chambers (1971) stresses that science\ advancements 
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in this century "boggles the mind" (p. 100) Our young- 



-€hi-ldreSH:-©^y w-i-U f-aee-^even-g^ea-feeE- techno logicaiL^ni 
.medical achievements within their lifetime, ^ust to cope 
with all that- Lhey will face, they need a scientific 
education. The textbook can provide some of this back- 
ground; however, textbooks cannot keep up with the ever- 
increasing advancements. Because of the cost- factor, it 
is, impossible for a school district to buy new texts-each 
time the present one becomes obs.aLete due to'new scientifi 
findin gs . ' '■ ' 

" o 

7 

Textbooks presently being used may be outdated, as 
they take several years to write-aftd-iJublTsh-: — ^Be-caU"se""o"f 
the investment, " textbooks are expected to^be used for 
several years. Supplementation, however, can be made 
through the use of current trade books. "The well-written 
trade book can provide extended, up-to-date, information 
not found in textbooks"- (Huck and Kuhti, 196§, p. 583) . 

Frye (196A) agrees, "Scientific textbooks are not 
enough. Discoveries ■ and theories are produced so fast 
today that even the mpst frequently revised textbooks " ■ 
cannot include th6m as they come along" (p-. 28)^ Keach^ =- 
(1974) adds that "in the vrorld in which our pupils keep 

ty — — 

abreast of those changes ... Tradebooks must be used to 
supplement..." (p. 100). • •= ■ 

« Textbooks are outdated quickly. Consider the latest 
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'space explorations of Jupiter- and Saturn and the recent 
success of the space shuttle. It -is easy to see, then, 
^e effects of our information explosion. Trade books can 
be used^o-keep , our information c"urrent'. 

i 

Enrichment. In-Depth LoglTat a Topic. ' 
and Expansion of the' Individual '..s 
Interest and Creativity -.,. 

Jrade-^bookT'^iirbe used with textbook lessons as a 

step beyond, as a source of further information. Trade 

booka -can delve more deeply into a topic, indeed more 

0 

deeply thaiy the ,feW short paragraphs or. pages devoted in 
a text. A child can explore on his own through trade 
books: in class fie^may become aware of a topic that he 
would like to research in depth. Tirade books, can be a r 
valu'able resource in his search. \ ° , - , I 

The feeling that trade books can provide the eiT- 
richment-, stimulation and spark for individual pursuits is 
present in the views of .many who study literature and its 
relationship to curriculum. Brice and, Fox (1977; believe, 
"Literature of all kinds provides a medium of enrichment 
for science learnings" (p. 18).' "If the. teacher allpWs 
and even encourages individuals to branch out, from the 
main unit of study according to their interests and abil- 
ities, he must b;^ ready to guide the students in a variety 
of mateiials and activities. The single science textbook • 
MiU--not^uf-fiGe-.^.use-trader^books''^ ^Carin and Sund, 1970, " 



p. 161). .Billig (1977 agrees that trade books can enrich 
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and enhance under standing,, and acUieveTnent^^i:^ science , 
Keach (1974) 'and Hoore (1966), too, feel that trade books 
have a purpose in ^the stimulation of. interest for the 
young science reader, to develop "the observer and ex- 
perimenter in the child" (Troy 7^ 19 77", p. A71) 

Besides providing *ar greater view of the topic, trade 
books can also supplement textbooks , as sources pf informa- 
tion. It is important 'that students' he ^aware- of the fact 
that textbooks may contain inaccuracies and misconceptions 
(Carin and Sund, 1970) ,Students can research thfr inforffla- 
■ tion^ in trade books and compare vi^vjpoints and data. 
THis. is an important ^eriticai reading .'skill easily taught 
and practi^d through the-^use. of tirade books in scienct. 

Relationship , to Everyday Life ' ' 
, ' Trade books can broaden arid strengthen tfie real- life 
experiences- of" the 'child. The use of trade (dooIcs can 
help to stimulatg hobbies related -to science. Children 
can get help in interpreting the environment they explore ■ 
\N^ile camming, hiking or on- vacations . Trade- books" can 
■provide answers to the questions that are arouaed during ^ . 
these .experiences. SIreVig. (1980) in his book, CHilciren 
and^ Literature. , states that trade' books can help the' chili 
understand an environment different' from his o\m. ,Thus , 
through trade books the child can read and explore th^ 
desert,, jungle and oceans, ' 

^Trade books can also provide information to the child 



in re'latioh to the things that are happening in the world 
around him or. her. ^-he birth of a litter from the family '6 
...pefe^an be prepared for. with books like The Birth of 

. ^ '* 

"" Smset's kittens (Stevens ,* 1969)' or- How Puppies Grow 
(Selsam, 1971). After a- walk in the woods questions can 
be answered 'with bopks such as Who-Liyes in This Log ? ' ' 
(Ross^ 1-971). Camels: Ships. of the Desert .-^Waters i 1574 Jl^ 
may obe of help when curiosities are .aroused after, a trip to 
the zoo. Books can help extend the real-life experience- 

' . " ' Emotional Irivolvemen t 

« ' ■ — 

Halny topic-s .in science" do arouse jthe 'emocions, 
especially when related to disease prevention,^ ecology, 
and health care* Teachers may have considered, science and 
literature to be at opposite ends of the emotion and 
curriculum spectrtmi* Science has been viewed as an 
experimental, -objective, unemotional subject* Literature 
has been viewed as a subjiective, aesthetic and emotional 
subject. (Fisher, 1980) Books can help the child see the 
emotions, in science, whether it be through the struggles 
portrayed in a scientist's biography or through an animal* 
story otj the effects of pollution and waste by humans. 
Trade books can help to clarify emotions * 

^ Children; need trade books that tell* of the beauty of 
nature. as well .as the destruction udused by some human 
carelessness. 



Good science books help children to 
be ^aware' of the world around them 
and' make it possible for.theH\ co dis- 
cover pleasure and happiness by be- 
coming more conscious of the beauty . 
of their immediate world. (Troy, 1977, 
p. 471) 

But on the other hand, a, 

Cljiildren need books to make therft fully 
aware of the danger of losing their 
patural heritage. So, along with the - 
books of beaiutiful color photographs 
of nature.., let them also have pic- 
ture books of the devastated earthy 
of lumbered and burnedrover area''>, 
of birds dying in the oil slicks 
along the coasTrs, of fish gashing tor 
air in lakes so polluted th^^t they 
can no longer sustain life except 
algae, of skies lost Xo sight in the 
sqibg. over cities and of chil^^ep in 
those same cities wearinfe' gas ina'sks . 
(Eakin, 1^70, p; 28) - , 

Trade books can provide' the forura^for. emotions as they 
relate to topics, in science - a forum far beyond tlie fac- 
tual presentations in textbooks . 

\AwarenesG of Future Scientific Endeavors 
* Another advantage of using trade booiis in- science is 
to create an atino«phere for developing an appreciation of 
scientific achievements. Well-known science author^ 
Issac Asimov (1964) , believes that science fiction can 
stimulate interest and creativity in its readers, making 
them tomorrow's creative scientists. Billig (1977) be- 
lieves that ^'fantasy .can provide the impetus for 
scientific research and experimentation*' (p. 856). 



28 



Kuslan and Stone (1972), .too, feel . 

the portrait , of the scientist in 
science fiction tends to be op- 
timistic, favorable and worthy of 
emulation. Science fiction. fre- 
quently deals with the theme of a 
new world shaped by the "application 
of trained Intelligence, 'in this . 
respect science fiction is -a worthy ^ 
'vehicle for inculcating desirable- 
scientific attitudes. (p. 322) 

Science fiction fantasy presents the possibilities of 

many miraculous machines. Through these thoughts, many 

real inventions can be born. For decades, traveling 

through space had been a recurring theme in many science 

fiction books, and today, it is becoming an ever-present 

'reality. .The use of trade books, then - in this case. 

r 

■ science fiction - can open the door for many a creative 
' youngster. 

Exposing the Realit i es of Science 
• Texts' include mainly facts and explanations, in 
addition' to questions and quizzes. Rarely is time and 
space devoted to the, lives of the scientists - those men 

1 

and women responsible for the discoveries and inventions 
which are i)art of the elementary science curriculum. Trade 
books, more specifically, biographies, make scientists 
^nd- their contributions real. Biographies help the reader 
to understand the achievements in science and^the methods 
of science. The reader is able to see the problems and 
handicaps that many scientists have had tp overcome. 
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It is our best vf juvenile literature 
that the men of history come alive with 
their problems , motivations, achievements, 
even failures and inherent weakenesses. 
It is a trade book, carefully authentic, 
that can^ reveal great men as persons and 
...^^^^ clearly indicate to its reader the ideals, 

goals, behavior that he himself may ^ell 
" \ejnulate, (Dawson, 1965, p, 297) 

Trade Hooks "3b--serve a purpose, then, in making 

^science "real'! and "alive'^^o^th^reader , Science is 

constantly growing and changing. Encouragement to be a 

part of all the action can be received from trade books 

• Summar y 

\ ■ Science and literature can be interrelated. This can 
make the. learning of concepts more meaningful and increase 
understanding. Research has shown that readability o,f_^-^ 
texts can be a problem. Supplementing lessons with tra'de 

boqk^ can prove additional sources of information on a 

1 \ ' ' ' ' * 

vanie'ty of levels. The production of textbooks is costly 

and re^iuires> time,^ To keep up-to-date with current 

ha^penlnj^s in the scientific world, trade books can be 

usec^, lEntire trade book^ can examine topics in a greater ^ 

depth tlian a text. Trade books can tie real-life 

expejriences into the curriculum. Emotional issues that 



rela 



te to Science can find a forum in trade books. The 



livej5 of scien^tists can provide youngsters \7±th further 
info^ati-On" about discover-^.es, but even more importantly, 
biographies can provide a role model. 
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Trade books can provide all or "nearly all of the con- 
cepts and generalizations a cognitive type of -analysis can 
yield. But in the literature their cognitive categories 
are synthesized. They are. a whole symphony - a structured 
rendition that transcends basic human activities and pre-, 
sents instead, the life and lives themselves" (Sebesta, 
. 1970, p,. 29). 



CHAPTER III 
PROCEDURES 

this study was concerned with ascertaining the effects 
of using children's literature, also known, as trade' KB^ks; 
on achievement and attitude in the content ai;ea of science. 
The study involved a unit called "Animal and Plant 
Populations . " 

In this chapter the procedures are described for the 
selection of. subjects, the construction of the achievement 
•tes'ts and its "pretesting with a pilot group, the con- , 
struction of the attitude measure, the selection of the 
books for the experimental group, the administration of 
the tests, and the methods by which data were analyzed. 

This study was conducte.d f or a period of six weeks, 
from Jat?,uary through February 1982. v - ■ • ' 

Selection "of the Subjects 

The subjects participating in this study were 47 
fourth .grade children from a suburban' New' Jersey public 
elementary school.- They range in age from 9 years 1 month 
to 10.. years. 7 months . ■ ' 

The community surrounding the school is comprised of 
single- family, development homes. The population consists 

25. - 
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of middle- class^families with predominantly professional 
and blue collar workers as heads of households , According 
to the 1970 Census (U. S. Department of Commerce, 1971) 
there x^ere 8, '200 families in the "community of which 947o 
*have a salaried income", 77;, are self-employed, 14% receive 
their income from social se^curity, and less than 27o receive 
public assistance or x>relfare. Statistics show that average 
income per family is $12; 853, with $3,388 per capita. The 
total population of the community is 32,508, with almost 
equal distribution between males and females. - 

The school does not qualify for Title One f umls . 

Follovjing state guidelines for eligibility, 6.6% of the 
students qualify for partially subsidized lunches, and 4.6% 
qualif y for fully subsidized lunches. 

The total school population is 453 students from 
Kindergarten through sixth grade. "The school also has one 
class of educable mentally retarded md one class of 
multiple handicapped children. 

The subjects were .tested in March 1981 with the 
California Achievement Test (CAT), Form C. Scores ranged 
from grade 2.3 to 5^.8 on the vocabulary subtest, 2.3 to 6\7 
on the, comprehension subtjsst, and^2;6 to 7.0 oti the total 
reading section. IQ's ranged from 89 to 137. 

The two groups of fourth graders used in the study 
were intact classes. Members of each class were assigned 
randomly in September 1981, by the principal with input 
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from the third grade teachers and the reading specialist. 

Class 4 was the control group*- Twenty-four members 
of this class participated:* T^ey used their regular 
science texts for the unit on Animal and Plant Popu- 
lations* The March 1981 CAT mean grade scores were 4.44 
on the vocabulary subtest, 4*76 on the comprehension 
^ subtest and, 4*70 on the^'total reading section* 

Class 4 was the experimental group* ' Twenty- three 
members of. the class participated in this study* They 
used various trade books to meet the objectives of the 
science unit ^ on Animal and Plant Populations* The March 
1981 CAT mean grade scores were 4*83 on the vocabulary 
subtest, 4*92 on the comprehension subtest, and 4*86 on 
the total reading section; 'The results are shown in 
Table' 1. ' 

Construction of Tes^ts ; . 
Achievement Tests "\ * 

Holt, Rinehart and Winston publish -a test for use' 
with th ^ir Elementary Science series* Since Unit 4. in 
the text, ''Animal and Plant Populations," was used for 
this study, and since this unit consisted of Chapters 15, 
16 and 17, the textbook.. tests for those chapters werfe 
used as a basis for constructing one of the achievement 
test instruments for both the control and experimental 
groups* Two forms of the test were made* 




MEAN SCORES JDN SHORT FORM TEST OF ACADEMIC APTITUDE" AND 
— - CALIFORNIA ACHIEVEMENT TEST, READING SECTION FOR 

CONTROL AND EXPERIMENTAL GROUPS • . . = 

• ^ N=4.7 : --^ 



Group 


Vocabulary 
Subtest 


Comprehension 
Subtest • 


* 

Total 
Reading 
Section 


I.Q. : 


Control 




\ 

4.76 ; 

.-99 / 

/ 






^ 'inean. 


4.44 
• 96 


c\ 70 
1.1 


iro.58: 

10.87 


, Experimental 










" -iHGan 


4,82 


4.92 


4.86 * 


114.83; 




1.01 


1.27 


1.13 


11.94: 
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Each of the end-of-the chapter tests consisted of 15 
ntultiple choice questions and two essay ^questions . Thus, 
' a, bank:" of 45 multiple choice >tems and six essay ques- 
tions were available. Each was assigned alternately to 
Form A a nd Form B. ^The resulting forms each had'22 
multiple choice items and three essay questions .> One. 
multiple choice question was discarded. A copy of each 
form is in Appendix A. 

Both pre- and posttests were given." The- control 
group received Form A for the pretest and Form B for the 
posttest. '®'''Sperimental group received Form B for 
the pretest and Form A for the posttest. 

To avoid a bias towards the textbook group by having 
the test solely £rom the textbook, another test for 
achievement was designed. After examining the objectives 
for the unit in- "Animal and -Plant Populations, " twenty- 
five true/false- questions were written. This test was 
administered as another check of achievement. A copy 
of this test is in Appendix B. 

Atti tude Test • ' \ 
\ 

This study also investigated the effects of the use 
of trade books compared with\textbooks upon attitudes 
toward science. The instrument\to measure this was A 
Scale to Measure Attitude Toward \o.y School Subject 

(Remraers, 1960) from the Purdue Master Attitudes Scales. 

■ '\ 

\ 

\ 

\ 
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The I test consists , of s'tatements . The examiner read 
alotad,;each statement. Further explanations were given by 
-the examiner, but no indications were made tov7ards a 
particular response. The students^ were asked to place a' 
plus sign (+) next to the statements with which they 
agree, as they relate to the school subject science. The" ' 
original full-length scale had a reliability that ranged 
from .71^to .92. Based on Hancock's study (Remmers , 1960) 
reducing the scale to a lesser niambeT of items /ni^oes not 
loweirthe original reliability... This test has a Form A 
and Form B., The control group received Form B for the 
pretest and Form A for the posttest. The experimental 
group received Term A for the pretest _and Form B for 
the posttest. Copies .of both forms are in' Appendix 

Heliability of the Measures^ 
, The reliability of the tx^^o achievement- measures and 
the two attitude scales was' determined through the use 
6£ Coefficient AJpha. The reliability of the textbook 
tests were: Form A, .47 and Form B, .70. *For the true/ 
false achievement test, .the reliability was .65. The / 
reported reliability of the Purdue scale, A Scale to " 

• . ' / ■ 

Measure Attitude Toward Anv .q chool Subj ect: (Rciraners', 1961^ 
is from .71 -■ .92. 

Pilot Study of Textbook Achievement Test 
A pilot study of the textbook acfiievement test Was 



conducted by administering the test, Form A and B randomly, 
to a. group of 24 third graders and 24 fourth, graders irf 
a publ'ic school from a suburban, middle-class population 
in New Jersey, 

Teachers randomly assigned Forms A and B to, the class, 
members. Mean scores for Form A were 14.36 for third 
graders and 15,54 for fourth graders, with a total? mean ^ 
^n:5 "for-Form--A, iiean ^scores far Form B were 13,24 for 
third graders, and 19.16 for fourth graders ,^wrEh^a-total^. 
mean score of 16.21 for Form B. The means of Forms A, 
and 'B ware 'Analyzed with a t-test. A t-test is a 
statistical test that allows^ comparison of two means to 
determine the probability that the difference between .the 
two means Is real and not a chance c^ference'. (Tuckman, 
1978) -The results of the t-test indicated tha;t there 
was^Tio s^ignf fl can t"di f f eretrc e" "betweeTr-forra: A -andH?orm -Bt 

The results- are shown in Table 2. ' . j 

♦ - ' / - * 

Materials 

The science t«ct used by the control group v/as^ 
Elementary Science (Abruscajto, Hassard, Fossaceca, &-Peck, 
1980). ' This group studied Unit 5, '^Animal and Plant 
Populations" which consisted of "Living Things , *' "The \ 
Size of the Population," a:id "Survival and Change." The 
control group progressed through the text as usual, d 
following suggestions that the text gave for experiments, 
observations and lesson extensions. The time spent was 

3S 
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TABLE 2. 



MEAK SCORES. ON TEXTBOOK 'SCIENCE ACHIEVEMENT 
■TESTS FORM A AND FORM B BY . 
' PILOT STUDY GROUP - 

. N=48 * 



• Pilot Group 



Form A 



Fomr B 




Third Graders 

mean 
. s.d. ■. . 



Fourth Graders 
mean 
s.d. 

. * 

Total OSroup 
mean' 

s-v-d> . 



14.36' 
"5.05 

15.54 
7.23 

15 
6.22 



13.25 
2.93 

19.16 
4.55 

16.21 

4:81 
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six weeks, with lessons lasting 45 minutes each Monday, 
Tuesday and Wednesday. , . . * 

After examining the science curriculum guide, trade 
book? were selected to meet the same objectiivg^--'a3*SJnit 
'5 in the text. The list of books used is in Appendix D. 
They-were used by the experimental group for a period- 
o£ six weeks,- each Monday.,. Wedi^sday and Thursday, for 
a 45 minute time slot. Some examples of trade books 
'used are: pollution; The Population Explosion (jQhes, /^ ; 
1973) , Who Lives in This Log ? (Ross,, 1S71) , The Birth ,of 

f » 

S.unset's Kittens (Stevens, 1969), and The Hidden Life of - 
' Flowers (Guilcher, 1971). 1 • ' ' ' 

D^ily lessons v;ere planned and titles ot /hd-'reading 
assignments in trade books were posted -each day. Students 
h^4^to read the required page^ when the book or books/ 
were available; \ . * . *. . - 

. .V ' . . 

ExpeYiipental Design _^ 



Pretests were gj^ven to assess attitudes, toward seiefhce 
ahd to measure previous knowledge of concepts presented 
in- the unit. "* ^ . 

This is a nonequivalent control group, as both the 
control and experimental groups are intact classes. They 
vrere pregrouped at the beginning of the school year by 
the principal with input ^ from the third ^ade teachers 
and the reading specialist. The^ design for this study 
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PRETEST-POSTTEST NONEOUIVALENT 

CONTROL Croup design ' 



'0-^ = Pretest, ^sxperimental group 
O2 = Posttest, experimental group 
0^ Pretest, control group 
0^ = Posttest, control group 

= treatment, use of trade books "^^or. science 
X2 = treatment, use of textbook for science 



* The teaching of ^ the unit lac ted six week^. 
" / Posttests were administered By the* examiner as eacb 
class ccfmpleted' the unit» The purpose of t^he posttests 
were to assess attitiade towards -the school ??ubject science 
and to mtiisure learning of the unit concepts • The effects 
of^the treatment were assessed by 'an analysis of the means 
obtaxned by each group on the attitude^ and achievement 



measures . / 



Scoring 



/ 



Scoring w^s done by the examiner. On the textbook, 
achievement test, one point was given for each correct 
answer on the multiple choice section and five points was 
the maximtim allowed on the essay* questions. This gave a 



J 

i ♦ 



4 k 



■ ■ 35 

possible total of 37 points. 

On th^ true/ false test one point was given for each 
correct answer for a total possible of 25 points. 

The Purdue attitude scale was evaluated by the median 
scale value of the statements endorsed'. This scale is a 
Thurstone scale. Each statement has been given .a value. ' 
The value of the median value endorsed, is the score for 
the scale. The point of indifference is 6.C. Scores 
above 6.0 indicate a favorable attitude towards science, 
and below 6.0 indicates an unfavorable response. For the 
purposes of this study, a score of 6.0 indicated a 
favorable response. - ... - . ' 

Analysis of Data 

The pretests showed the control group and the 
experimental group not to be significantly different. 
The means and standard devieticns for each group on each 
test were computed, analyzed and compared. The, means on 
the science achievement tests and the science attitude 
tests were analyzed using, a t-test. A t-test is a 
statistical test that allows comparison of two means 
to determine the probability that the differonce between 
,the two means i« a real difference rather than ' a; chance 
difference. (Tuckman, 1978) The results are shown^ in 
Table 3. 

■ On the textbook achievement test the control group's 
mean v/as 15.88 with a standard deviation of 4.04. The 
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TABLE 3 

MEAN SCORES OF CONTROL AND EXPERIMENTAL GROUPS 
ON PRETEST MEASUREMENTS OF ACHIEVEMENT AND 
. ; . ATTITUDE 
■N=47 , 



GrouD 



Achievement 
Textbook Test' 



Attitude 
_| Purdue Scale 



Control 

mean 
. s.d. 

Experimental 
mean 
s .4. 



15.88 
4.04 

'l4.70 
7.3 



-J 



7.56 
1.01 

7.38 
.92 



\ 
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toean of the experimental .group was 14.70 with a standarci 

deviation of 7,3. s 

^ On the Purdue scale the mean of the control group 

was 7.56 with a standard deviation of 1.01. The experi- 

mental ^ roup's mean was 7.38 with a standard deviation 

of .92. . ^ 

The results irdicate that the groups were not 

significantly different. . 
1* * 
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• CHAPTER IV 

FINDINGS AND DISCUSSION , 
• The purpose of this study was to measure effects on 
achievement in and attitude towards the school subject 
■science ^hen using trade books rather than the traditional 
textbook, to meet the unit objectives. 

. A pretest was given to measure previous- knox^edge of 
the unit^'s concepts.' This test Iwas based on the textbook 
publisher's test. A measure ofattitude, A Scale to 
Measure Attitude .Toward Anv School Subject (Remmers, 1960), 
was also given as a -pretest. • 1 

■; For six weeks the two groups* progressed through the 
objectives- of the science unit on "Animal and Plant 
Populations." The control group U^sed the textbook and ' 
the. experimental group used trade /books selected to' meet 
the objectives of the unit. * 

"upon completion of the science unit, each group was 
tested with the alternate forms of the textbook kchievement 
test and the attitude measure. In addition, a true/false 
achievement test was designed to balance any bias towards 
the control group which^ used the textbook. 

All data was analyzed using a '.-test, which allows 
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comparison of two means to determine if the probability 
of the difference .obtained is real- and not ,due to chance. 

Analysis of Mean Scores 
"MBan scores were computed for each of the pbsttest 
measures. These aire reported in Table 4. Tne t-test 
performed on the means' for the textbook achievement test 
produced a statistical value of .72. This was not 
significant. On the true/false achievement test the 
statistical value of .235 was not significant. The attitude 
scale produced a statistical value of .29, which is not 
significant. The results of the analysis are in Table 5. 

Findings 

The results seem to indicate that there was no dif- 
ference in achievement nor attitude by either the control 
group,' V7hich used the science textbook or the experimental 
group, which used the science trade books. 

Discussion 

In this study there was clearly no' significant dif- 
ference in the achievement or attitude of the fourth graders 
through tbe use of trade books in the science unit on 
"Animal' and Plant Populations." ' 

A number of factors may- have contributed to the lack 
o£ significant difference in achievement and attitude as 
shown by this study. Some of these factors are: 

The use of trade books rather than a textbook V7as 











TABLE 4 


•* 


I'lEAN SCORES OF THE CONTROL' AI!D EXPERMNTAL GROUPS 
ON POSTTESTS TO MEASURE ACHIEVEMENT AND ATTITUDE 




- a 

V ■ Group 


Achievement Measures 
Textbook Test True/False Test 


Attitude Measured- 
Purdue Scale-' 


Xontrol 






mean 


30.33 20.42 


7.15 




5.35 2.36 


1.22 


Experimental 






mean • 


29.30 20.22 


.7.02 


s,d. 


4.53 3.37 


1.32 




< 

'ft 

* 
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•- TABLE :5- - ■ - 

ANALYSIS (T-TEST) OF MEAN SCORES ON " 
ACHIEVEMENT AND ATTITUDE MEASURES 



Measures ^ - t-test statistical value 



Achievement Measures - . 

Textbook Test ' .72 

True/False Test .235 
Attitude Measure 

A Scale to -Measure 

Attitude Toward Any • 

School Subject , .29 
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"""a new experience for these fourth graders, A study lasting 
_ six v/eeks may not have been long enough to. change their 
attitudes toward^ science, 

2, In general, attitude toward science, as measured 
by the Purdue scale pretest, was a positive one for both 
groups, Th,e mean score for the control group was 7.56, 
and for the experimental group was 7,38, A score above 
6.0 indicates a positive attitude towards science. The' 
posttest results x^ere also above the" 6,0 rating, again 
maintaining the positive attitude, 

- 3. Because of the limited quantities of each trade 
book, (in most cases there was one copy, and in others, - 
there we e two) students had to wait to read a trade Ibook 
until someone else v/as finished it. Students- did 

become frustrated if they \iexe ready to read the assignment, 
but the book was being read by someone else; ^ 

4. The textbook achievement measure did have con-, 
tent validity ^n.that it tested the concepts introduced 
through the text. However, several-of- the questions were 
ambiguously worded. This may have affected the under- 
standing by the students. Therefore, these ambiguities 
may have influenced the reliability^^of this achievement 
measure. 
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CHAPTER V 

, Sim^Y AND^CONCLUSM^ 

The purpose of this study was ;to assess the ef ects 
on achievement in and attitude towards the school subject 
science when using trade baoks rather uhan a' textbo'ok to . , 
meet lanit objectives. 

A pretest was given to measure previous knowledge of ' 
the xmit concepts. This test was based on the textbook 

- - - / 

publisher "-s test. A measure of attitude was also used^ 
The attitude measure was A Scale to Measure Attitude Toward 
Any^x^hool-Sub^eet— (^Renaner^s-^-J^ 



The study lasted six weeks /> as the control » and experi- 
mental groiips progressed through the science unit "Animal 
and Plant Populations." The control group used the science 
textbook, and the experimental group used trade books to 
meet the same objectives. 

Upon completion of the unit, each group was assessed 
•with the alternate forms of the achievement and attitude - 
measures. In addition, a true/f^lse achievement test was 
designed to balance 'any bias toward the control group 
which used the textbook. ^ ' 

All data was analyzed using a t-test. The results 
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showed that there was no "significant differences in 
science achievement nor attitude between the control and 
experimental group. The hypotheses of instructional con- 
tent being enhanced by the use of trade books rather than, 
a textbook was rejected. 

Conclusions - 

On the basis, of data obtained in this study, it was 
concluded that the use of trade books had no significant 
effect on the achievement or attitude of fourth graders 
.-in a science urii,t on "Animal and Plant Populations." How- 
ever, this study does show that the students were able to 
achieve as well on the achievement measures when they used 
the. trade books rather than the textbook. 

It is possible that the results were influenced by the 
\avail§bility of the books. Multiple copies of the trade 
bo^s x^rould have prevented some of the frustration experi- 
enc^j4~whea~2r~5txideiit was ready to read the assignment but 
someort^ else was reading that trade book at that time^ 

Tim^ iaay also have been a factor. Perhaps six V7eeks 
was too sl^rt of a time period to cause any change in 
attitude. In the Barrileaux study (1967), the eighth 
_graders used ehe trade books and other library materials 
for a period of ^pne year. This was a new experience for -the 
fourth graders, w^^o had been using one text in science for 
the past three and a\ half years. A longer period of time 
■ / . \. 
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may have been needed to influence attitude. 

Clinical Aspects 

While there were, no significant changes in achi^a- 
ment and attitude as measured by pen and paper tests rTTt 
is important to relate some of the student's' comments 
• about the study. 

After posttesting, the examiner spent time T-jjth each 
group. The study and its purposes were explained, and 
the students were invited to make remarks,, ' ^ 

Several students in the. control group thought xt * 
would.be wonderful to have many trade books instiead of one 
'text. Only a few in the experimental ^roup expressed 
positive feelings toward the use of the trad6 bboks, '^These 
few enjoyed having many books ^Erom which--4*ey""cca^ get . « 
information. However , tlie-^a3brity felt strongly about' 
having png^boo^'^ch. that could be kept in the ; student 
'^esk, andVould not have^o be srhared with:^anyoTfe, 

- Perh-^s' af ter three -aT|d-a--harf years in the ele- 
mentary school, the students were conditioned to obtain 
information, from and to. find answers in textbooks./ This 
attachment to texts may have been a barrier to changes in 
attitude in this study. Several students did 'not like 
having to 'read through One or tx-jo pages in thrlee different 
trade books, but stated they would rather havej all the 
answers in on^ text. Students also expressed ftustration 
because they had to ^wait for someone to finish reading one 




i Qf the trade books. . As p,reyiously mentidned, having 

"several copies, of ^ach trade book ct^uld solve this pro- 

blem. ' ^ . . ' ' ' ' 

^ S-evepl^wekB after .the^completidh of the study, two 

students in the experimental group ''neeyde'^^ to obtain 

info^rmation about tadpoles, and they chose to get that . 

information from three different trade books in the 

library. VJhen asked ,v7hy they used the trade books, they 

replied that their textbook had only limited^ inform^fTo 

Their tadpole was dying and they ne'eded specific infor- . 

mation, ^ich they found in the tracie - books . '^fnen asked 

why they didn' t us6 the'/encyclopedia, ^ one of the young- 

sters replied^ that mo2»e: informatiop'' Could be obtained - 

from the trade- books solety devoted fro, tadpoles. Wlien \ 

asked if they had evpr bef6re used a trade book for such 

an infdrmatio'n search s their answer was that they had not. 

Somehow they felt' that the trade book would have the 

answer. .So. far, 4:heir tad^ale*is still living. 

This example of using ^^de- books to solve a pro-[ 

blem may be a resulting, effect of this- st:u<?y not measu: ed 

. \ - ■ \ 

by a pen and paper test. ,\ 

Suggestions for Further Re^earclT 

Since this study ass^ed Mchieve^nt and attitude 

* . - .A 

toward science with the use of trade book^s rather than a 

textbook with fourth grade students,* severjal suggestions 

for ^further research are offered. 
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A- similar study could be conducted; however, the 
.time period could be\longer*, possibly a year. This may 
provide more of a chf^rtce to affect attitude. Also, as 
in the Barrilleaux study, asse^ment of achievement and ^ 
attitude could be made,a\ye£r later to measure any long- 

t:erm effects . • \ • 

•• - \ 
Assessments could be rdade as -to the effectiveness* 

of the uste of -trade books in other content, arenas, such 

I 

as social studies. j 

Further studies could examine and compare the effec- 
tiveness pf trade books in relation tO' each other. The 
selection of trade books used in 'a study, such as this, 
could be a critical factor. Certain trad^ books cou;Ld be 
more effective in teaching an objective. This could be 
examined in other content areas, also. 
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APPENDIX A 

TEXTBOOK ACHIEVEMENT TESTS 

Form A 
Form B 



.A 



5S 



NAME 
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Unit 5 ANIMAL AND PLANT POPULATIONS 
Form A ' 
CLASS ■ DATE 



Read each questiaru Choose the best answer from those 
listed, write the letcer^qf^ your choice on the line at 
the right. ^ 



1. Jim counted 52 tulips in a field,' 
"a. a population, 

b. an organism, * 

c. 52 different plants, 

d. all organisms in the field. 

2. An organism is 

a. a living thing, 

b. part of the soil. 

c. part of the air, 

d. part of the body. 



Jim has co^unted 



ERLC 



3, A population is 

a. two organisms, 

b. any group of organisms 

c. a group of organisms of t^ie same kind. 

d. everything living in' the desert, 

4, Populations are found 
a. only in the soil, 

. b. only in forests. 

c, only in the air, 

d, everywhere on earth. 
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A person who studies ^living things^ is a(n) 

a. geologi'st.- 

b. biologist. 

c. astronaut. 

d. machi|iist . 

A small part of the whole population is a(n) 

a. organism. 

b. sample. , 

c. tree . 

d. forest. 
Population size is 

never important. 

b. often importaht. 

c. foolish. 

d. something only scientists need to know. 
Birth is important if a population wishes to 
a. become smaller. 

h\ grow and survive. . 

c. waste energy. 

d. cause pollution. 

To make more of the same kind of organism is 

a. reproduce. 

b. make pollen. 

c. die. 

d. stigma. 

60 
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An animal that reproduces by budding is 

a, salmon, 

b. amoeba, 

c, hydra. 

d. brine shrimp, 

.Which of the following is not part of a 
flower? 

a. an anther: 

b. pollen. 

c. a b^dra. 

d. a stigma. 



For fertilization to take place, pollen 
must travel from anther to 

a. the ' seed. 

b. the runners. 

c. the buds. . 

d. the stigma. 

Rapid growth of ^ a population is called a 

a. population explosion. 

b. population power. 

c. ^ population control. 

d . growth . 

Populations decrease if 

a. there are more deaths than births 

b. members move into the area. 

c. there are more births than deaths. 

d. there is a population explosion. 
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15, Everything in the surroundings that affects 
an organisms 's life is called that organism's 

\ 

t a , home , 

b. shelter. \ 
c • environment , 

cj. place. \, 'l5, 

16, ^ Caribou can Live in cold places beckuse they- 

a. have thick fur. , 

b. have narrov/^feet which helps them move 
acre's s snow, - ' ^ 

c. do not need much x-zater, 

d. eat snox^. ; 16, 

17, A cactus can grov; in deserts because 

a. it does not need much water, 

b, it does not need much light, ' - 

c. it needs'* a lot of water, 

d, it does not have green leaves, \ . 17, 

18, The difference in .size between the tallest and 
shortest organism in a population is called the 

a, change, , 

b, variation*. 

c, range* - \ 

d, extinction, 18, 

19, The giraffe's long neck helps it survive because 

a, it can react! food that other animalse \ 
cannot r^ach, ^ \ 

b, it vCan be seen by enemies, i 

\ 

c, it also has long legs, 

d, it can drink more water* 19, 
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20* You are an insect living in the grass. The best 
color to be, in terms of survival, is 

a. /red.. . 

,b. yellow. 

9 

^c, blue. 

d. green. 20. 
21^ Which of the following organisms is extinct? 

a. dolphins/ 

* 

b. dinosaurs • 

c. Vhales* , 

d. eagles. ^21. 

22, Whick of the follov/ing actions helps plants anid 
animals 'to survive? 

a. unnecessary killings. 

b. changes in weather ov^ a long time. 

c. lavjs to protect them. 

d. using animal skins for clothes. 22. 

Follow the directions below to answer the questipns. 

I. I^Jhat are three populations that you can find near 
your home? " 



2. Why are camels, able to live in the desert' and caribou 
able to live in cold areas? 



63 



57 



3. Which graph shows a populatioa explosion? Explain 



your answer. 
250 



Ntimber 
of 
Animals 



Number 
of 
Animals 




1850 1875 



1900 1925 
Year 



1950 1975 
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Unit 5 

NAlffi 

Read each question. Choose the best answer from those 
listed. Write the letter of your. choice on the line at 
the right 

1. Which sei^tence is not true? 

a. Plants are organisms, * ^ • « 

\ 

b. Animals are organisms. 

c. Most organisms are the sane size. \ 

d. Plants can grow through cracks in rocks. t, \ 

.2 . Wliich is not an' organism? 

a. a snake. 

b. a forest. 

c. a dog, ' , ^ 

d. a rose. ^ 2. 

3. Organisms are usually found ' 

a. , alone. 

b . in groups . - 

c. in water. 

d . underground . 3 . 

4. Which is a population? 

a. a goldfish. 

b. a rock. 

c. a flock of geese. 

- d ^._a: rabbit . 4 . 
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ANIMAL AND PLANT POPULATIONS 
Form B ' ■ 

{ 

CLASS DATE 
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The size of 
a-, guessing 
b. using a 
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a population is found by 



ruler. 



c. watching television. 

d. counting 



Jill wanted 



a. 
b. 

d. 



5. I 

to know/how many buttercups were in- ''^\ 
a field, .Sh^ took five sample counts. She must 
now find 



an average sample count. 
a calculitor. 
another field. 

5r of insects 



the 



pumbeji 



Adding the sample counts/and dividing by the 
number of counts g;ives aL(n) 



a. 
b. 
c. 
d. 



count . 
range. . 
average . 
sample . 



8. When eggs hatfch, the sxze .o£ the population 



a. increases. 

b. decreases. — - 

c. * stays the same. 

d. does not change. 

An amoeba is an animal that 

a. hatches, from eggs. 

b. ^ divides in half, 
c'. buds. 

d. pollinates. 
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10. A kind of animal 'that gives birth to livings 
^young is " the ' * - 

a. amoeba. ' * " • ' ' " ' 

* * *' ■ 

b. Hydra. * ' " " 

c . , . brine shrimp . /' • * ^ ' ' 

d. cat. ' ... ■ 10. 

11 . Anthers make a yellowish pov;der cal^led" * ^ 
a . ' pollen . * . ■ i 
D. runners. ■ . ^ 

c . buds , <. • ■ f 

d. ' 'stigma. * ' * " 
\ -IZ-, A new potato plant will grov; from 

^a. tree^. - 

: b^ '-buds: ^ . ' ^ \ 

' " ' ^ ' ■ i . 

c . runners . - / 

d- eggs. ; / 1*2, 

13. Populations increase i-£ / ^ 

a. members move out of the -area 

tj.. there is di'sease among tlie member/s 

c. there are more births than death 

d. there are more 'deaths than birthk. 13. 
\ 14. Population explosions / 

a. are nothing to worry about. 

b . can cause problems . 
Ci are common. 

d. only happen to rabbits. ■ ' / -..14. 
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If a population gets too large _ 

a, food^ supplies increase 

b, disease can * spread faster . 

c, living space increases,' 

d, organisms will not starve to death, 
Rabbits live in a, forest because they 

a. have thick fur, • 

b, eat green plants, 

c, do not need much water, 

d. need a 'cold environment^. 

The movement of animals from one place 
an9ther is, called / 

;<? 

a. population, 

b. pollution, 

c, lAgration/ 

d, pollination,! 

Trees .stop growing at the tree line of 
mountain becauser 

a, the water level is low, 

b, the temperature is too cold, 

c, there is not enough light, 

d, the temperature is top v/arm. 
The largest animals on e^acth are. ' 

a. giraffes . ' 

b , monkeys , 

c, elephants, 

d. blue x^zhales . 
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20. Differences^'among^ members of the same population 
are 

a . changes . 

b. extinctions; 

c. variations. 

d. ranges. 20. 

21. Variations that' help an organism survive -are 

a. passed on to their newborn. 

b. b. not helpful. ^ * . 



c. harmful- to the organism. 

d. soon destroyed. * 21 

22.^ Which of the following organism's is in danger 
* of becoming extinct? 

a. passenger pigeon. - 

6. ^ bald eagle. 

c. dinosaur. 

d. , labrador auck. ' 22. 
Follow the directions below to answfer the questions. 
-1. How is a population different /rrom an organism? 



2. What two problems can occur if a population gets 
too large? 



£3 



APPENDIX B 
TRUE /FALSE ACHIEVEMENT TEST 
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Science Unit 5 Animal and Plant Populations 

SCORE ' 



NAME CLASS DATE 



DIRECTIONS: Read each sentence carefully. Think about 
what you are reading. Decide if t\ie stateme*-..- is true 
or false. If. it is true, circle the word true. If it 
is false, circle the word false. ; 



1. TRUE 


FALSE 


A rock is an organism. 


2 . TRUE 


FALSE 


You can find organisms inside an old log 


3 . TRUE 


FALSE 


Ants, worms, and other bugs that live 






in the soil, are a population. 


4. TRUE 


FALSE 


To find a population's size, you must 






count every living thing in that 






population. 


5 . TRUE 


FALSE 


Knowing a population's size is not 






important . 


6 . TRUE 


FALSE 


Some animals reproduce by dividing in 






half. 


7 . TRUE 


FALSE 


All animals are born by dividing, 






hatching, or budding. 


8 . TRUE 


FALSE 


A cat is an example of an animal that 






gives birth to live young. 


9 . TRUE 


FALSE 


Birth is not important to the survival 






of organisms. 
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TP.UE FALSE All plants naed seeds to grow. 

TRUE FALSE A part of the flower called the stigma, 

makes pollen. /^^^ 
TRUE FALSE Some plants grow new plants from a 

stem, a root, or a leaf. 
TRUE FALSE Rapid increase of a population is 

called growth. 
TRUE FALSE Populations increase if there are more 

deaths than births. , 
TRUE FALSE If a population becomes too large, 

there are no problems. 
TRUE FALSE Camels can survive in the desert 

because of their size. 
TRUE FALSE An organism's surroundings is called 

its environment* 
TRUE FALSE Caribou can live in cold regions 

because of their thick fur. 
TRUE FALSE One reason why some birds migrate is 

to find food. 

TRUE FALSE Cactus can grow in the desert because 

\ cactus do not need light. 
TRUE PALSE The difference in size between the . 

tallest and the shortest organisms 

is the average. 
TRUE FALSE Color is one variation that helps an 

r b 

organism to survive. 
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23. TRUE FALSE Animals that no longer exist ara 

called endangered. 

24. TRUE FALSE Some animals are endangered because of 

the actio^^of human beings/ 

25. TRUE FALSE The din^osaur is an extinct animal. 
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APPENDIX C 



A SCALE TO MEASURE ATTITUDE TOWARD 
ANY SCHOOL SUBJECT 

Form A 
Form B 



6S 
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' FORM A 
Edited by H. H. Remmers 

Date__ 

Name ^ 

Pirections: Following is a list of statements about 
school subjects, 'cj would like you to think about these 
statemetjts ancf your feelings about tfie school subject, 
science. Put a plus sign (+) before each statement with 
which you agree about science, four answers, will not 
affect your grade. Remember you are to t^ink about your 
feelings towards the school subject, science. 

1- No matter what: happens, this subject always 

— i - 

' ' comes first . 

2. This subject has an irresistable attraction for 

me . 

3- This subject is profitable to everyone' who 

takes it. 

^ ; ^- Any student who takes this subject is bound to 

V be benefited. 

5. This subject is a good subject, 

6- All lessons and all methods used in this subject 

area are clear and definite. 

7, I am willing to spend my time studying this 

•subject. 

S. This subject is a good pasttime! 
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9. 



11 



12 



I don't believe this sybject will do anybody 
any harm. 

10. I liaven't any definite like or dislike for 
this .subject . - 

This subject will benefit only the brighter 
students. 

My parents n^yer had this subject, so I see no 
merit in it. 

13. I am not interested in this subject. 

14. This subject reminds me of Shakespeare's play- 
"Much Ado About Nothing," 

15. I would not advise anyone to take this subject 

16. This subject is a waste of time. 

17. I look forx^7ard to this subject V7ith horror. . 
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. 'FORI^ B 
. Edited by H. K. Remmers 



Date 
i'lAME 



Directions: Following is a list of statements about 
school subjects. I would like you, to think about these 
statements and your feelings about the school subject, 
science^ _ Eut- a plus sign (+) before each statement 
with vmich you agree" abput science. Your .answers will 
not affect; your grade. '"Remember you are to thinrc about 
your feelings towards the school subject, science. 

1- I am "crazy" about this subject. 

2, I believe this subject is the basic one for all 

high school courses. 

'3. This subject fascinates me. *• 

^- This subject will help pupils socially as well 

as intellectually. 

5. *This ^subject is interesting. 

6. All methods used in this subject have been 

thoroughly tested in the classiyom by 

experienced teachers. 

7. Every year more students, are taking this subject 

' 8- This subject has its drawbacks, but^I like it. ' 
9. This subject might be worthwhile if it were 

taught right. 
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10. 


Hy likes and dislikes for this subject balance 
one another. 




11. 


ipis subject is all" right, but I \v:>uld not take 
any more of it. 




1 o 


m student should be concerned with the way 
th^is subject is taught. 




13. 


1^ ' ■ - 
This subject has numerous limitations and . ' 






defects . ■ . ' 




14. 


This subject seems to be a necessary evil. 




15. 


All the material in this subject is very - , 
interesting. 




16. 


This subj.ect has no place in the modern world. 




17. 


This subject is all bunk. ' " . - 

/ 5 




t 


. ^ <♦ 

. '■ • ^ 




V 


* 

"« • 






/ 


7. - . ' " 
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